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Introduction
Sustainable development (SD) most prominently entered the global political arena in 1987 in a report from the United Nations Commission on Environment and Development, also known as the Brundtland report. The report stated "Humanity has the ability to make development sustainable -to ensure that it meets the needs of the present without compromising the ability of future generations to meet their own needs" (World Commission on Environment and Development 1987) . In 2015, the world further solidified its commitment to SD with the 2030 Agenda for Sustainable Development (United Nations, 2015) . In the almost 30 years in between, the field of SD has grown steadily (Hull 2008 , Kajikawa et al. 2014 . Today, there is a vast array of definitions, terms, approaches, concepts, methods and tools, many designed for specific fields only. For overviews, see the papers by Hopwood et el. (2005) , Glavik and Lukman (2007) , Lozano (2008) , Ben-Eli (2012) , Chasin (2014) , and Amini and Bienstock (2014) .
The concepts of SD and sustainability have been much criticized, mainly in relation to the vagueness of what sustainability and sustainable development actually mean (e.g., Jacobs 1999 , McKenzie 2004 , Madsen et al. 2010 , Ben-Eli 2012 . Ben-Eli (2012, np) considers sustainability "a term whose meaning has been watered down to the point of trivialization." Jacobs (1999, 24) further argues that, "the vagueness of the definition … allows business and 'development' interests (and their government supporters) to claim that they are in favour of sustainable development when actually they are the perpetrators of unsustainability". In addition, the many different concepts, methods and tools that exist make the field difficult to navigate and can lead to confusion about how to really approach sustainability. Many in the field point to a growing need for a clearer and more operational definition and an understanding of how the existing definitions, terms, approaches, concepts, methods and tools relate to each other and can be combined in the best way to support more effective transitions towards sustainability (Huesemann 2001 , Jonhnston et al. 2007 , Marsden et al. 2010 ).
Framework for Strategic Sustainable Development
In response to the vagueness and lack of clarity in the general sustainability field, and in order to create a unifying structure for strategic sustainability work, some scientists have explored the possibility to develop a framework that would be helpful in this regard. This is widely known as the Framework for Strategic Sustainable Development (FSSD) (Broman and Robèrt, in this issue) . It has been designed to give guidance on how any region, organization or project can develop a vision framed by principles for social and ecological sustainability, analyze and assess the current situation in relation to that vision and thus clarify the gap, generate ideas for possible actions that could help to bridge the gap, and prioritize such actions into a step-wise and economically attractive plan, thereby also supporting society's transition towards social and ecological sustainability. The approach is built on the combination of a few core tenants.
The FSSD focuses on taking a broad, systems perspective of the sustainability challenge. As the socio-ecological system is a complex adaptive system and the sustainability issues are inextricably interlinked, it is hard to predict in detail what will happen. A strategic approach therefore requires taking the whole system into account when creating solutions, as opposed to tackling discrete problems, one by one, as they appear, so as to not cause negative impacts somewhere else or for other people.
The FSSD also emphasizes a scientific understanding of the systems as the sustainability challenge cannot be understood without the data, experimentation, and overall knowledge about the socio-ecological system that science provides and because science in its broadest sense is the only language for systematic thinking that is accepted across national and cultural boundaries.
It uses a principle-based definition of 'Success'. First, in order to plan strategically, one needs a clear definition of the goal. It is helpful to define sustainability at a principle level because (1) it can be difficult for large groups to agree on details (due to differences in e.g. values or backgrounds); (2) many things could change (e.g. technology) resulting in a different future situation which makes scenario based goals obsolete; (3) There can be uncertainty about whether the scenario is actually sustainable; and (4) because this high-level definition allows for non-prescriptive creativity within robust constraints and also facilitates comparison and exchange of experiences between different efforts.
In the context of sustainability, success is defined as stopping the unsustainable actions that are currently threatening the socio-ecological system. Therefore, it is important to understand the basic mechanisms by which humans systematically destroy the socioecological system. The sustainability principles act as constraints within which humanity must operate in order to be socially and ecologically sustainable and can thus be used as constraints for re-design.
In their current form the ecological sustainability principles in the FSSD state that:
In a sustainable society, nature is not subject to systematically increasing… 1. …concentrations of substances extracted from the Earth's crust (e.g. CO2 from fossil fuels, or heavy metals and radioactive isotopes), 2. …concentrations of substances produced by society (e.g. CFCs, NOx and endocrine disruptors), 3. …degradation by physical means (e.g. deforestation, overfishing and overuse of water tables), Furthermore, so far a single overarching principle for social sustainability has been used in the FSSD:
In a sustainable society, 4. …people are not subject to conditions that systematically undermine their capacity to meet their needs (e.g. from the abuse of political and economic power).
Further, the approach utilizes backcasting for planning (to plan with the end in mind and select actions in that context) as well Strategic Guidelines, which aid prioritization of actions into a step-wise transition towards the goal. It is when the gap to the full scope of sustainability is on the table, and an overriding strategy is laid out to bridge the gap, that rational choices and combinations of various methods and tools for, e.g., decision support, monitoring and communications can be made.
The FSSD is designed as a combination of these core tenants and intended as a unifying framework to increase the utility and value of other types of support for sustainable development (rather than competing or intending to replace them.)
The FSSD has now been under continuous development over a 25-year consensus and peer-review process including theoretical explorations (Robèrt 1994 , Broman et al. 2000 , Robèrt 2000 , Ny et al. 2006 , Missimer 2013 ) and testing/refinements between scientists and practitioners from business (Electrolux 1994 , Robèrt 1997 , Anderson 1998 , Nattrass 1999 , Broman et al. 2000 , Leadbitter 2002 , Matsushita 2002 , Nattrass and Altomare 2002 and policy/government (Gordon 2003 , Cook 2004 , James and Lahti 2004 , Strauss-Kahn 2004 . The framework has also been applied to relate various tools, methods and concepts for sustainable development to sustainability and to each other (Robèrt 2000 , Robèrt et al. 2013 , including eco-design tools (Byggeth and Hochschorner 2006) and for company decision systems (Hallstedt et al. 2010) , and has been taught and used to structure teaching, research and cooperation within and between academic institutions (Broman et al. 2002 , Waldron et al. 2004 , Waldron 2005 , Missimer and Connell 2012 .
For an updated review of the FSSD with applications, and for references, see Broman and Robèrt (this issue).
Social Sustainability within the FSSD
Though experiences in practice has shown that the FSSD serves well for systematic redesign to support societal compliance with the three principles for ecological sustainability, it has also shown that the FSSD suffers from an under-development of the social dimension , Missimer 2013 . It is not operational enough to serve analyses, planning, innovation and monitoring of transitions towards social sustainability. The social sustainability principle above is not specific enough about the overriding mechanisms by which peoples' capacity to meet their needs can be eroded, nor is it based on the same thorough systems research approach as the ecological principles are.
Reviews of the general social sustainability literature have also shown the need for further development of the social dimension of sustainability (Missimer 2013) and that social sustainability is often considered the least developed dimension of sustainability (Littig and Griessler 2005 , Kunz 2006 Cuthill 2010 , Dempsey et al. 2011 ). As Colontanio et al. (2009 , at the end of their review, assess:
" 
Aim of the paper
The larger research project of which the work presented in this paper is a part of is guided by the question: how can the FSSD be further developed as regards the social dimension to better aid more concrete planning and decision-making for sustainable development?
The aim of this paper (part one of a two-part series) is to establish a systems-based approach to the social system and identify essential aspects of this system from a sustainability point of view as a basis for developing principles for social sustainability. That is, over and above sustaining essential aspects of the ecological system; what are the essential aspects of the social system that need to be sustained (cannot be systematically degraded) in order to not systematically undermine the capacity of people to meet their needs, now and in the future?
The aim of the second paper is to identify the overriding mechanisms by which these essential aspects of the social system can be degraded and to present a zero-hypothesis for a principled definition of social sustainability.
Methods
Following the idea of sustainability as a design science (Miller 2011) , the overall research project used a design research methodology (e.g., Vaishnavi and Kuechler 2004 , Peffers et al. 2007 , Blessing and Chakrabarti 2009 ) to structure its research design. Design research and a design research methodology usually include structured ways of studying of a problem and its context, the suggestion of a solution prototype to the problem, and a testing and rigorous evaluation of the solution prototype in the context. After having studied how social sustainability has been dealt within the FSSD ), these two tandem papers contribute to the solution prototype of a new approach to social sustainability within the FSSD and therefore are mainly characterized by theory building.
One of the main aims of theory building is the creation of a (mental) model or conceptual system of the phenomenon to be understood and/or explained (Hanneman 1988, Jaccard and Jacoby 2010) . In this case the research focuses on a framework theory (Porter 1991) , which is "useful to create a perspective and a viewpoint from which the system can be described" (Törnberg 2011, 12) . This also matches well with the choice of a complex (adaptive) systems approach as it is also considered more of a conceptual framework than a traditional theory (Castellani and Hafferty 2010).
The core method in the theory-building phase was conceptual modelling, i.e., modelling of concepts found in literature using the FSSD as a lens. More specifically, this means that the researcher(s) engaged in extensive literature reviews, distilled key concepts from this literature and then used the five levels of the FSSD (described more below) to understand the relationships of these key concepts from a strategic sustainable development perspective.
Literature Review
The review began with looking for systems-based approaches within the social sustainability field. Keywords for the search included "social sustainability" or "social sustainable development" in combination with "systematic review", "system(s) thinking", "system(s) theory", "system(s) dynamics", "holistic", "system", "systematic" or "framework", using various search engines; Libris, worldcat, the Biritish Library catalogue, the Library of congress catalogue as well as google books, ebrary and dawsonera for books; Scopus, EBSCO, Sage Journals online and ISI for journals. This review yielded an interesting overview of social sustainability, but did not result in any leads regarding a systematic, science-based approach to systematically approaching social sustainability and operationalizing it.
Therefore, the literature review moved on to examining the field of sociology regarding systems-based approaches. This was mostly achieved by reviewing textbooks on the various schools within sociology (e.g. Gordon 1991 , Allan 2006 , Macionis and Plummer 2013 and following up on specific schools that seemed most appropriate, e.g., Parsons or Luhmann due to their focus on systems approaches. At the same time the researcher engaged in studying the history and development of systems thinking and systems approaches, especially in relation to the social system (e.g. Clark et al. 1995 , Capra 1996 , Ragsdell and Wilby 2001 , Johnson 2002 , Jackson 2003 , Sawyer 2005 , Stacey 2007 , Meadows and Wright 2008 , Castellani and Hafferty 2010 , Miller and Page 2009 , Mitchell 2009 , Ramage and Shipp 2009 , Byrne and Callaghan 2013 , Capra and Luisi 2014 , Holland 2014 . The reviewing of this literature lead to the decision to approach the overall research with a complex adaptive systems lens.
Following this decision a search for the keywords "complex adaptive systems" and "social sustainability", lead to the school of thinkers around Folke, Carpenter, Gunderson, Holling, Walker and Berkes (see Folke et al. 2002 for an entry point into the work of this group). Snowballing was then used as a technique to gather the most important and cited articles in relation to complex adaptive systems, complex adaptive management, resilience and adaptive capacity.
This literature was analyzed and key concepts regarding the adaptive capacity of social systems were identified. This focus on adaptive capacity will be further motivated in the Results section. The results of this synthesis are presented in Paper 1. As the aim was to derive mechanisms of destruction, the literature review then moved on to understanding how one might undermine the essential aspects, the details of which will be laid out in paper 2.
Conceptual Modelling
Following a first phase of literature review described above, conceptual modelling was employed to place the identified concepts in relation to each other and the FSSD lens. Conceptual Modelling is considered a common, but very little understood step in the creation of a model or theory (Robinson 2006 , Brooks 2007 . Kotiadis and Robinson (2008) describe it as two step process of knowledge acquisition and abstraction that leads to a concept model, which can then be tested or, in cases of computer simulation, translated into a computer model and then tested. However, it is acknowledged that the creation of a conceptual model is often more of an art than a science, as a considerable amount of creative thinking and out-of-the-box thinking is required (Robinson 2006 , Brooks 2007 , Jaccard and Jacoby 2010 .
The conceptual modelling took place in workshops, mostly with the main researchers (for more details see paper 2). The aim for the workshops, which happened in iterative fashion, was to use the key terms gathered from the literature, deduct their semantic meaning and then to use logic to place them at the correct level of the FSSD.
One of the key insights in the FSSD approach is to distinguish a planning endeavor along the lines of 5 levels -the systems level, the success level, the strategic guidelines level, the actions and the tools level. This then allows the systems perspective on planning to evolve from a dynamic and iterative dialogue between two levels of the FSSD -the system level, which describes the system of study, and the success level, which describes the goal or purpose in the system. As noted earlier, a systems perspective is essential so as to not sub-optimize solution approaches and so as to not create solutions that might cause negative impacts somewhere else or for other people. In addition, a focus on defining success allows one to focus on knowing enough about the system to achieve success, rather than getting lost in the overwhelming amount of information about the system itself. What aspects of the system (level 1) are essential to reach success (level 2)? Once the objective is clearly defined, it is possible to look for strategic guidelines (level 3) by which actions (level 4) can be organized in a step-wise strategic plan, and relevant concepts, methods and tools for decision-making and monitoring of the planned transition route can be chosen or developed (level 5). It is this iterative 'ping-pong' between levels that was the base of the conceptual modelling.
The results presented in the tandem papers are simply the final version of the principled definition and the essential aspects at the systems level that they were derived from. Many other aspects are, of course, present at the systems level, but were not identified as essential for social sustainability. The iterative process of the research is hard to represent in the linear fashion of a paper and within the space constraints for most journals. Still, Paper 1 describes the system aspects that have been identified as essential, while Paper 2 lays out the sustainability principles that were derived therefrom in conceptual modelling sessions and through initial testing performed over several years. Only together, however, do they create a full picture of the approach.
The details of the methodology for the entire research project, which these papers are a part of, can be found in Missimer 2015.
Results
The results section starts off with a description of the approach to social sustainability chosen here and the evidence that was found in the literature for the appropriateness of studying the topic with a systems approach. The main body then presents the aspects of the social system that emerged as essential from the above-mentioned iterative dialogue between the first and second levels of the FSSD.
Sustainability in the FSSD
The Brundtland definition (World Commission on Environment and Development, 1987) speaks to the idea of meeting human needs, now and in the future. How is this different than social sustainability?
On a very fundamental level all human beings have needs that they aim to satisfy. Human needs describe in-born requirements that need to be satisfied in order for the individual to remain healthy -physically, emotionally and mentally. Various categorizations of human needs exist (Burton 1990 , Doyal and Gough 1991 , Ramsay 1992 , many of which overlap substantially (Chittenden 2000 , Alkire 2002 ). Maslow´s hierarchy (1943) is probably the most well-known; Max-Neef et al.´s (1991) is a common contemporary one used in the (economic and sustainable) development conversation. Most human beings have the desire and some innate capacity to satisfy their own needs by themselves, and use this capacity if they are not hindered to do so by the parts of the social system on which they depend -other people, organization or larger societal structures (e.g. the economic system). At the same time, it is obvious that many of the needs, such as participation, affection and others can only be satisfied in community with others. So, by design, humans are a social species. Malinowski (1944) , e.g. argues that the creation for opportunities to meet needs is one of the main reason for the development of society (see also Maturana and Varela 1980) . So individual humans are capable of meeting their own needs, but are dependent on the ecological and the social systems to do so.
The FSSD therefore approaches social sustainability from this social system´s perspective. Sustainability is about the elimination of basic mechanisms of systematic degradation of essential aspects of both the ecological and the social system. Such basic mechanisms can then act as exclusion criteria for re-design, thereby serving as boundary conditions within which the system can continue to function and evolve, outside of which it cannot.
In that sense, the definition of sustainability is not about a flourishing of human life or all needs being met, but about the basic conditions that are necessary for the ecological and social systems to not systematically degrade. By clustering a myriad of downstream impacts into overriding mechanisms of degradation and equipping them with a "not" to serve as exclusion criteria, boundary conditions for redesign are derived. The sustainability of these two systems and the definition of the goal (sustainability) at the principle level then creates the space and opportunity for people to meet their needs in whatever way they chose and for societies to create scenarios to prosper and flourish (Figure 2 serves as visualization for this concept of boundary conditions). A socially robust system may be most needed at times of very harsh conditions such as natural catastrophes or economic crises. The boundary conditions for a sustainable system allow for various value systems and political ideas that are essential for creative community building. They also allow for a diversity of innovation, e.g., on how societies design systems to increase their capacity to respond to changes through adaptations and transformations (Westley et al. 2012) . In this way, the boundary conditions are really unifying, allowing for creative community building across such polarities that are based on true differences in values, not on poor knowledge about the basic constituents of the system, or on misunderstandings of each other (Broman and Robért, in this issue). The scientific approach of this study is designed to get as close as possible to such a definition of social sustainability, and to scrutinize it and refine it in action research in organizations.
The Social System as a Complex Adaptive System
The FSSD is based on a systems approach. However, in the social sciences, a systems approach has long been contentious. Even though social systems theory was a dominant strand in traditional sociology (Castellani and Hafferty 2010), this kind of thinking about large-scale processes was later largely abandoned or at least marginalized (Walby 2003 (Walby , 2007 . However, recently systems thinking or rather, complexity theory, has gained increased popularity in the social sciences (Törnberg 2011 , Nowotny 2005 . Some authors even go as far as saying that an overhaul of sociological theory and method is needed and that complexity science is the most promising new approach (Byrne 1998, Castellani and Hafferty 2010, Urry 2003).
More concretely, Walby (2003 Walby ( , 2007 argues that complexity theory overcomes the challenges levied at earlier systems thinking approaches, namely that it lets go of a focus on equilibrium and functionalist approaches to system-parts interactions and instead emphasizes dynamic process and co-evaluation of systems. She further states that complexity theory offers new ways of thinking about some of the classic dilemmas in social science:
• "The tension between the search for general theory and the desire for contextual and specific understandings (2003, 1)" • "Combining an understanding of both individual and social structure, that does not deny the significance of the self-reflexivity of the human subject while yet theorising changes in the social totality (2003, 2)"
Like all living systems, human social systems can be considered not only complex, but complex adaptive systems (e.g., Clayton and Radcliffe 1996) . Complex systems are systems that are dynamic networks of relationships rather than an aggregation of the individual static entities; complex adaptive systems are systems where the individual and collective behavior also mutates. Castellani and Hafferty (2010, 7) argue that in human social systems the 'things' are human social agents (individuals and various constellations of groups) and the various relationships between these social agents make up the interactions in the system. This then includes specific sub-systems of the lager social system such as communities, nations, institutions or companies and direct interactions as well as more indirect, intangible ones such as cultural systems.
1 Clark et al. (1995, 36) clarify that "as systems evolve they usually do so in the direction of increasing complexity. By this we mean not only that the number of the participating components of the system increases but also that the pattern of interrelationships amongst these components is also becoming more elaborate -that is their number and type is increasing". In the social system this evolution is clearly evident, amplified by the many diverse and free-willed agents it is made up of. 
Essential Aspects of Complex Adaptive Social Systems
The research field of resilience theory and complex and adaptive management has emerged to study and understand the dynamics of working with complex adaptive systems , Folke et al. 2005 , Nelson et al. 2007 . Although focused on socio-ecological systems, i.e., the interaction between social and ecological systems, it provides many insights for the social system itself and comes up in the literature as the main field connecting social sustainability and complex adaptive systems.
Complex adaptive systems are inevitably characterized by uncertainty, change and surprise, which in return requires flexibility and adaptation in dealing with the system. Resilience was originally defined as the capacity of a system to absorb disturbance and re-organize while undergoing change so as to still retain essentially the same function, structure, identity and feedbacks . 3 It focused on the ability to absorb and shape change as well as the ability for renewal , Folke et al. 2005 , Folke 2006 , Nelson et al. 2007 ). Folke (2006) has since argued to move away from the focus on maintaining functions to also include adaptability and sometimes even transformability (Folke et al., 2010) in the definition of resilience. The latter stems from the idea that transformational change at smaller scales may enable adaptations and hence resilience at larger scales (ibid). Adger (2000) simply defines social resilience as the ability of human communities to withstand external shocks to their social infrastructure, such as environmental variability or social, economic and political upheaval. 4 The literature reveals that the key feature that allows complex adaptive systems to continue despite the constant change and uncertainty within them and in their environment, is what is called adaptive capacity. The literature further reveals five essential aspects of adaptive capacity:
Diversity
Diversity is repeatedly mentioned as an important aspect (Folke et al. 2002 , Walker et al. 2006 , Norberg and Cumming 2006 , Chapin et al. 2010 . Folke et al. (2002, 19) claim "diversity is not just insurance against uncertainty and surprise. It also provides a mix of components whose history and accumulated experience help cope with change, and facilitates redevelopment and innovation following disturbance and crisis". In essence, more diversity leads to more variety and in an environment of constant change and uncertainty, one does not always know what will be needed in the future; therefore, having as many options as possible is the best strategy to be resilient in the long run. Diversity is also specifically mentioned in relation to types of knowledge and as including, e.g., indigenous knowledge in understanding a system (Folke et al. 2002 (Folke et al. , 2005 . In addition, an increasing body of research focuses specifically on diversity in governance as a source for resilience (Burger et al. 2001 , Ostrom et al. 2002 , Dietz et al. 2003 , Folke et al. 2005 , Ostrom 2005 ).
Learning
Many authors stress the need for flexibility and learning to deal with the complexity and constant changes (Gunderson 2001 , Scheffer et al. 2001 , Folke et al. 2002 , Olsson et al. 2004 , Walker et al. 2006 , Nelson et al. 2007 , Chapin et al. 2010 . Learning in this sense means to be able to sense changes and respond to them effectively. The literature focuses specifically on social and institutional learning and includes social memory, the capacity to learn from experience, as a mechanism (McIntosh 2000 , Folke et al. 2005 . Scheffer et al. (2001) discuss how resilient systems must not become rigid and monolithic in any way, but instead constantly learn and adapt to the situation. Folke et al. (2002, 47) claim that "flexible social networks and organizations that proceed through learning-by-doing are better adapted for long-term survival than are rigid social systems (that have set prescriptions [….])". The importance of the aspect of learning is also supported by literature in the field of organizational learning (e.g., Senge 1990).
Self-organization
Complex adaptive systems are usually self-organized systems without system-level intent or centralized control (Clark et al. 1995 , Levin 1998 , Westley 2002 , Walker et al. 2006 . Walker et al. (2004) explain that, although the system is "dominated by individual human actors who do exhibit intent, the system as a whole does not (as in the case of a market)". It is this capacity for self-organization that is especially important when confronted with a sudden change in the environment (Olsson et al. 2004 , Folke et al. 2005 , Norberg and Cumming 2006 , Folke 2006 , Osbahr et al. 2010 . Folke et al. (2002) emphasize the importance of creating opportunity for self-organization towards socio-ecological sustainability.
Trust (Social Capital)
Another aspect mentioned is that of social capital as a necessity to coordinate the system in its adaptation and allow for collective action (Pretty and Ward 2001 , Ostrom and Ahn 2003 , Pretty 2003 , Adger 2003 , Olsson et al. 2004 , Folke et al. 2005 , Walker et al. 2006 , Osbahr et al. 2010 . Folke et al. (2005) specifically claim that social capital increases the flexibility of management of organizations and institutions.
The concept of social capital is a confusing and often-criticized one (e.g., Arrow 2000); therefore some caution and great analytical precision is required. Rothstein (2005) makes a convincing argument that social capital is a function of networks and trust, so the quantity of connections multiplied by the quality of the connections. He further goes on to argue that trust is the main variable in social capital and that many others that are discussed are not valid in the same way. Others in the field agree that trust is one of the main variables that creates value in social systems (Putnam 2000 , Fukuyama 2002 , Wollebaek and Selle 2008 . Trust is also discussed as a key element of social life in other social sciences -it is often termed the fabric, which binds society together (Hollis 1998 , Luhmann 2000 , Potter 2002 , Caldwell and Clapham 2003 . Erosion of trust, on the other hand, can lead to a negative and self-re-enforcing spiral causing a dysfunctional social system, the "social entrapment", and it calls for very large efforts of leadership and powerful policy-making to open the trap up again (Rothstein 2005 (Rothstein , 2007 .
Trust also plays a special role in relation to complex adaptive systems. In these systems it is impossible for one or a few individuals to understand or completely control the entire system; therefore, with more and more complexity, one must rely more and more on others to make decisions and choose viable alternatives (Meijboom et al. 2006 , Meijboom 2008 . A way to deal with the risk and uncertainty inherent in this complexity is by trusting (Lahno 2001 , Meijboom et al. 2006 . Friedman (2007, 557-558) Trust is therefore seen as a quality of connection, which allows the system to remain together despite the level of internal complexity. In return, as discussed above, it allows for collective adaptation to the constant change produced by the complex adaptive systems around us (rather than only individual, competing adaptive strategies).
In the organizational studies field, some have argued that there is even tangible economic benefit from trust, because trust facilitates exchanges among individuals and enhances cooperation and lowers transaction costs (Coleman 1990 , Putnam 1993 , Fukuyama, 1995 .
Common meaning (Social Capital)
A final important aspect in terms of adaptive capacity for social systems is common meaning. In relation to social capital in complex adaptive social systems, Scheffer et al. (2001, 229) (Nahapiet and Ghoshal 1998) ."
Humans are a meaning-making and meaning-seeking species (e.g., Cacioppo et al 2005 , Marsen 2008 , Park 2011 ; for a review of the literature on meaning see Park 2010) . In fact, this seems to be hard-wired into our brains (Baumeister and Vohs 2005) . Klinger (1998, 33) Giddens (1984) , e.g., speaks of structures of signification, the interpretations or meanings that individuals use to make sense of their experience, as an important element of the social system. Frankl (e.g., 1962 Frankl (e.g., , 1986 , based on his experience in a concentration camp, made meaning famous in his psychological theory and practice of logotherapy.
Common meaning as an important concept is also supported by studies in management, where it has been well documented that, in order to exist and strive, social systems (in this case companies) need a clear purpose (e.g., Collins and Porras 2002). Already Ackoff and Emery (2005) in earlier attempts to look at social systems from a systems perspective, asserted that social systems are indeed purposeful systems.
In summary, five aspects of the social system that are essential from a social sustainability point of view have been identified. It is important to emphasize again that the aspects presented here are the final result of an iterative process with many loops. In paper 2 we will explore by what overriding mechanisms these essential aspects can be degraded and only together do they provide a full picture of a new approach to social sustainability within the FSSD. Shrivastava et al. (2013) as well as Lang et al. (2012) , among others, argue that sustainability-science is a transdisciplinary science. While no clear consensus on the term transdisciplinary exists (e.g., Wickson et al. 2006, Pohl and Hadorn 2007) , the general approach includes seeing the work as real-life phenomena-driven (not theorydriven) and based on collaboration between different academic disciplines, and also between academic and non-academic actors; all with the aim of integrative synthesis. It is also "co-evolutionary in the sense that research and application occur iteratively, modifying each other" (Shrivastava et al. 2013, 236) . It is indeed this integrative synthesis that this research also aims for. The FSSD is a transdisciplinary framework (both in that it is not based in a particular discipline, but also that it is co-developed by academics and practitioners), which was utilized here as the lens and supplemented with an understanding of the dynamics of the social system from various disciplinary angles.
Discussion
This integrative synthesis also makes sense because (social) life does not occur in disciplines. The most comprehensive understanding therefore comes from combining different approaches and seeing multiple perspectives at the same time. Metzner (2000) argues that the social sciences have concerned themselves with a wide variety of social objectives, strategies and measurement instruments, but often with little consideration of the sustainability perspective. This and their observation that the social sustainability discourse is often based on current political agendas and conversations (Omann and Spangenberg 2002) The transdisciplinary and systems approaches, and specifically the FSSD, however, are not a substitute for the understanding that the social sciences provide us of the social system. The many approaches e.g., on needs (e.g Max-Neef et al. 1991 , Maslow 1943 ; freedoms Nussbaum 1993, Sen 1999 ), on well-being (e.g., McGillivray, 2007) on income and wealth equality (e.g. Sen 1992 , Wilkinson and Pickett 2009 , Piketty 2014 , are all valuable pieces of understanding in the larger social dynamics. The approach presented here merely helps to frame this more specific knowledge and give an understanding of how to utilize it in the context of strategic sustainable development. The two approaches complement each other and only together become a more powerful resource in our move towards sustainability.
Another challenge is often levied against this kind of approach towards sustainability. Many argue that sustainability is a 'wicked' problem -a problem that is complex, where uncertainty is high, where there is debate over values and where solutions are not obvious (Rittel and Webber 1973, Funtowicz and Ravetz 1993) and that therefore a systems approach which includes participatory elements and deliberations about values (e.g. soft systems approaches) is more appropriate. Similarly to the above, we argue, that these two approaches are compatible and strengthen each other. This will be returned to this in paper 2.
Validity
The approach presented in this paper has led to the identification of five aspects of a social system that are essential to sustain (cannot be systematically degraded) from a sustainability point of view: trust, common meaning, diversity, capacity for learning and capacity for self-organization. This is the basis for the elaboration of social sustainability principles presented in Paper 2.
From a methodological perspective, the research to this point has mostly focused on conceptual modeling and as such employed literature reviews, semantics and logic. While parts of the theory have been supported in other research fields such as the field of complex adaptive management, the combination of the different parts has not. Thus, there are numerous ways in which it might be wrong. However, the aim was never an explanatory theory, but rather a framework theory that can guide thinking about concrete planning and action towards sustainability based on the best available science. The trans-disciplinary research approach and the many theories and findings in different fields that point to similar results also add to the validity. Paper 2 will discuss further validity challenges in design research, which this research project is methodologically situated in.
Overall, the limitations in determining validity act as an encouragement to be as objective, accurate, clean and transparent as possible, so that others may find holes in the logic and update the theory. As Gordon (1991, 110) points out "a good model can be expanded to include additional factors when their relevance is suspected". Therefore, the model of social sustainability proposed here is a starting point, expandable and condensable if necessary.
Conclusion
This paper is part of a larger project of exploring how the social dimension of the Framework for Strategic Sustainable Development could be further developed.
Researchers and practitioners in the sustainability field have requested this further development for quite some time. The aim of this paper was to establish a systems-based approach to the social system and identify essential aspects of this system from a sustainability point of view as a basis for developing principles for social sustainability. Such a systems-based and scientific approach to (social) sustainability is important because it helps overcome differences based solely on opinion and sub-optimization in the solution space, which is prevalent in much of the current discussion on social sustainability. Trust, Common Meaning, Diversity, Capacity for Learning and Capacity for Self-organization were identified as essential aspects of the social system and paper 2 will take these as a starting point to derive operational social sustainability principles that can be used in any context to help move society towards sustainability.
